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THE LEGIBILITY OF SYMBOLS AS 
AN ENGINEERING PROBLEM 


HE problem confronting the 
illuminating engineer of estab- 
shing optimal conditions for the 
sibility of symbols is one which 
‘the author believes has thus far not 


¢n given sufficient attention. 


ee This is due, at least in part, to a 


Tack of well coordinated basic re- 
earch on vision, inv olving the work 

the illuminating engineer, phy- 
cist, physiologist and psychologist. 


“Creation in 1868 
| When H. Snellen created his 
ystem of symbols for testing visual 
Wacuity around 1868, a great prob- 
em seemed solved i a simple and 
general way. He and his followers 
believed that the only factor limit- 
Ing the legibility of a symbol was 
he size of a single receptor cell in 
the center of the retina. Since his- 
ological measurements showed that 
he diameter of a cone corresponds 
0 a visual angle of about one min- 
ite, optimal legibility seemed to be 
fanted, if the details of a symbol 
Were all made equal and _ corre- 
bonding in size to a visual angle 
f one minute for all of these equal 
etails. (Figure 1). 


Progress 

We might argue, from a practical 
int of view, that three quarters 
fa century have passed since then, 
period of time in which the great- 
ff technical changes have occurred 
id our interest in old fashioned 
ories therefore has dimmed. 
evertheless, as late as in 1932, a 
@tent was granted* basically on 

bother idea than Snellen’s prin- 


. (Fig. 1). This only in addi- 
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By DR. CURT BERGER 


Resident Doctor of Psychology 


tion to the fact that Snellen’s prin- 
ciple still is used for testing millions 
of human eyes all over the world. 
The old-fashioned theory thereby 
suddenly becomes the center of 
great practical interest, concerning 
large sections of modern manufac- 
turing concerns. A look around us 
convinces us easily that 80% or 
more of sensory interchange be- 
tween the world of engineering 
around us and the world of our 
minds, no matter how they may be 
interrelated, passes through our 
eyes. There is practically no article 
which industry produces, which is 
not advertised in symbols to ap- 
peal to and to be seen by the 





Dr. Curt Berger received his 
Ph.D. at Berlin in 1932. With the 
advent of Hitlerism he went to 
Denmark,. where he worked for 
several years with the Department 
of Physiology at Copenhagen. He 
came to ihe United States on an in- 
vitation in 1939 to assume the 
position of Resident Doctor of 
Psychology at Cornell. He has also 
served with the Cornell Physics De- 
partment as a teaching associate 
since 1942. 

Almost all of Dr. Berger's work 
has been concerned with the legi- 
bility of symbols and other visual 
configurations, a problem which 
involves the four fields of psychol- 
ogy, physiology, physics, and phil- 
osophy. His efforts have resulted 
in the publication of twelve papers 
on the subject. Dr. Berger is a 
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human eye. Practically no engi- 
neering work is done without the 
use of symbols, printed on paper, or 
using scales, measuring  instru- 
ments and so on. Thus not only 
the entire advertising industry, but 
practically every engineer and every 
working man makes visual use of 
some kind of symbols day in and 
day out, and what is just as import- 
ant, “night in and night out.” If 
Snellen were right, there were no 
engineering problems called “legi- 
bility of symbols”. We would just 
design each symbol, including its 
surroundings, in such a way, that 
“all details be equal”. Then, if the 
distance from the eye corresponds 
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Figure 1 


to a visual angle of one minute, 
these symbols would just become 
legible. 

But was Snellen right? We 
might admit at once that as in 
practically every advance of human 
knowledge, right is. mixed with 
wrong in a solution which makes it 
difficult or even impossible for 
generations to come to distinguish 
clearly the two ingredients of the 
mixture. The one great step for- 
ward which Snellen made, was to 
develop a system for measuring 
something, which before had not 
been measured or even defined in 
quantitative terms. He called it 
“visual acuity”, a concept which is 
of great interest for the medical 
profession. While his system was 
mainly derived from theoretical as- 
sumptions, it was intended and 
used as a measuring device for de- 
viations from normal, for which it 
actually has been serving now on 
millions of human eyes for three 
quarters of a century. In this re- 
spect, we might very well compare 
Snellen with Galileo, who initiated 
a new era by actually climbing up 
a leaning tower and dropping some 
pieces of matter, while registering 
the time of fall. But just as Galileo 
was only an exponent of his time, 
and would be forgotten without his 
follower Newton and hundreds of 
other physicists, Snellen was only 
an exponent of his time, and would 
be forgotten without Koenig, Helm- 
holtz, Landolt, Guillery and hun- 
dreds of other scientists after him. 

As far as his concrete assumption 
is concerned, the legibility or recog- 
nizability of a symbol depends only 
on the equality of its details. If we 
try to express Snellen’s concept in 





equation form, we could only say 
that (eq. 1) alpha = 1 minute or 
0.174 radians, where alpha expresses 
the minimum visual angle, formed 
between the details of a test-object 
and the center of the human eye. 
Any deviation from this value 
would, in the eyes of Snellen, have 
to be considered as abnormal. 


Snellen’s Definition 

Soon after Snellen had published 
his test-chart, it was found that 
each symbol was legible or recog- 
nizable at different distances from 
the eye, in spite of belonging to a 
group, which Snellen considered to 
be of equal legilibility. It was fur- 
thermore discovered, that visual 
acuity, as defined by Snellen, de- 
pends on illumination, a fact which 
we all consider by increasing the in- 
tensity of light, if we have difficul- 
ties in reading under artificial illum- 
ination conditions. This depend- 
ency has been investigated thous- 
ands of times since Snellen defined 
visual cuity. P. Moon and D. E. 


SaL 


Figure 2 











Spencer,’ making use of as many 
data as possible, including some of 
their own, have recently expressed 
all these results in the following 
way: 


(eq.2) 
6 
aid Biss 10 


where alpha expresses the minimum 
visual angle, and H the word Helios, 
which is used very much like others 
use the less well defined word con- 
trast or brightness difference be- 
tween test-object and background. 
Since the minimum visual angle is 
inversely proportional to visual 
acuity, we might express this equa- 
tion roughly in the following words: 
Visual acuity is directly propor- 
tional to the ratio of the contrast 
(between test-object and _ back- 
ground) and a numerical constant, 
times another numerical constant 
related to the contrast, into the 


(.412 + H?/*)2 





third power. This expression was 
derived by P. Moon and PD. £. 
Spencer in order to make it possible 
for illuminating engineers tc de. 
termine the size of letters to be 
used on highways or advertising 
signs and which have to be legible 
at a certain distance from the eye, 
Also in order to obtain values for 
optimal Helios in practical work, 
where the incident flux density on 
the work must be increased inverse- 
ly as the reflection factor of the 
surface. 


Physiological Concept 


As long as visual acuity is ex- 
pressed in visual angles, it is evident 
that it has its original meaning of 
“resolving power of the human 
eye” as defined by H. V. Helm- 
holtz,* being the minimum visual 
angle between two luminous points 
and the center of the human eye. 
Using this definition, which is the 
only one, conforming with rigid 
physiological concepts, experiments 
have been carried out in the De- 
parement of Physiology of the Uni- 
versity of Copenhagen.> The re- 
sults of these experiments can be 
expressed, to a first approximation, 
by the following relation: 


(eq.3) 


ie 


S 
where alpha is the minimum visual 
angle, AB the brightness difference 
(contrast) between test-object and 
background (in the retinal image), 
P the area of the pupil, S the size 
of the test-object and A the state 
of adaptation of the eye. Or in 
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Figure 3 
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Figure 4 


words, we would say: The resolving 
power of the human eye is inversely 
proportional to the contrast be- 
tween test-object and its back- 
ground, inversely proportional to 
the size of the pupil, directly pro- 
portional to the size of the test-ob- 
ject used times a constant A, given 
by the state of adaptation of the 
eye. 

Contradictions 


Far from pretending that this 
equation is a general expression of 
visual acuity, but rather a very first 
approximation to the dependency 
of the resolving power, as defined 
by Helmholtz, and approximately 
correct only within definite limits of 
each factor involved, it is contra- 
dictory to equation 2, developed by 
Moon and Spencer. 

Such contradictory facts, both 
based upon rigid and numerous ex- 
periments show clearly how far we 
are from a basic frame-work, gen- 
erally acceptable, into which illum- 
inating engineers can build their 
increasing practical experience. 
They furthermore show how much 
more complicated our visual world 
is than Snellen had anticipated or 
than most of us realize even at pres- 
ent, after 75 years of research on 
the problem, and how much re- 
search still is needed, before a gen- 
@fal-and true frame-work can be 
attempted. 


Bifferent Conditions 
Both of the equations mentioned 
ate derived from experiments under 
specific, though different conditions. 
both cases certain symbols were 
Used as test-objects. The results 
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obtained are at present seemingly 
irreconcilable. This in itself shows 
that no general equation can as yet 
be used to derive exact conclusions 
as to technical details of a specific 
visual task, i.e. the legibility of 
symbols, in which the engineer 
might be interested. Even the de- 
termination of the “size” of a par- 
ticular highway or advertising sign 
in order to be legible at a certain 
distance depends on many other 
factors than those covered by equa- 
tion (2). The size, which, if de- 
termined on the basis of minimum 
visual angles, rather covers the 
height of a symbol only, is not an 
independent variable, which can be 
predetermined without regard to 
other features of design. This will 
be shown at the end of this article. 

But if our efforts fail practically 
even with respect to the use of the 
most thoroughly examined and 
calculated equations, how then can 


Figure 5 


we proceed? Do we have to resign 
—as many engineers actually do 
with respect to visual problems— 
and simply apply our so-called ex- 
perience, based upon more or less 
emotional convictions? Do we have 
to conclude that a “scientific” ap- 
proach is impossible? In the above 
experiments test-objects were used 
under clearly defined conditions in 
order to derive general laws con- 
cerning specific and isolated func- 
tions of the human eye. Only one 
of these functions is_ resolution 
threshold, another is brightness dis- 
crimination, a third form-sensiti- 
vity. All of these, in turn, depend 
upon the state of adaptation of the 
sense-organ. While the basic theo- 
retical clarification of all these func- 
tions must continue, wé might con- 
sider the entire problem from a 
quite different and more practical 
point of view. 


Particular Tasks 


Instead of asking: Upon which 
factors does a certain visual func- 
tion depend, establishing specified 
conditions for testing and defining 
this function, we might ask: which 
specific characteristics of a clearly 
defined visual task determine it or 
which functions of the human eye 
are involved and how can we vary 
the factors systematically in such a 
way that we can derive character- 
istics for that particular visual task 
to which the total response of the 
eye is optimal? Instead of investi- 
gating optical functions, let us in- 
vestigate particular visual tasks, 
i.e. the legibility of symbols. In- 
stead of using test-objects in order 

(Continued on page 30) 





INCE the beginning of time, 
weather has had a far reaching 
effect on the universe and its crea- 
tures. Through the years, Man has 
had his fates and fortunes changed, 
reversed, ruined or glorified by the 
weather. What has often seemed 
unaccountable has been explained 
as a quirk of nature and weather. 
Today the study of Meteorology 
is another step in man’s efforts to 
predict and read the weather. To 
the layman, the mysteries and com- 
plexities of charts and graphs are 
taking on new meaning. Volumes 
have been filled in the last few years 
interpreting weather to its most 
practical advantages. In the Air 
Corps today, Meterology is an im- 
portant and essential branch of ser- 
vice. We shall not attempt in this 
article to explain the technicalities 
and complexities of climatology or 
aerography which have been intro- 
duced as a result of unending re- 
search and exploration. It is our 























MAN AND WEATHER 


By MORRIE S. HELITZER, ME ’46 


Pictures courtesy of Gayle Pickwell and McGraw-Hill Book Co., Inc. 


aim, instead, to briefly examine the 
structure of the atmosphere, the 
effect of weather on man in peace 
and war, and the efforts of man to 
predict weather. 

The atmosphere is composed of 
six separate layers. Beyond the 
atmosphere lies space, which is the 
subject of the astronomer and need 
not concern us. The first layer, 
which is known as the troposphere 
extends from the surface of the 
earth to a height of 10 kilometers. 
The troposphere is not uniform in 
height being higher at the equator 
and lower at the poles. At Boston 
the height of the first section was 
measured to be 10 kilometers, while 
at the poles the mean height meas- 
ured over a period of a year would 
be 4 kilometers. Measurements 
made at the equator give the height 
as 17 kilometers. We must regard 
this sphere as quite irregular, bunch- 
ing and bulging at different points. 

The next layer or sphere is much 


Diagrams of the cyclone (or low), and of the anti-cyclone (or high.) 
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larger than the first and is known 
as the stratosphere. This layer ex- 
tends to a height of 60 or possibly 
75 kilometers and is a so-called iso- 
thermal region. Above these two 
sections neither man nor his instru- 
ments have visited. So we now 
reach the region of meteors, which 
has not been investigated in great 
detail comparatively speaking. This 
is approximately 60 kilometers 
above the ground and is known to 
have a higher temperature than the 
troposphere. The next layer is the 
Kennelly-Heaviside layer and ex- 
tends to a height of approximately 
100 kilometers. Within the bounds 
of this region, we have the twilight 
arch. It is so called because it is 
at this height that the rays of the 
sun are refracted after the sun has 
gone down below the horizon. | The 
angle of this twilight arch is be- 
tween 15.5 degrees and 18 degrees. 
The fifth layer is the one of auroral 
displays. From a height of 100 
kilometers it extends upward to a 
height of 350 kilometers. While the 
arcs have been measured to go over 
150 kilometers, the rays of these 
auroral displays go above 300 kilo- 
meters. Claims have been made of 
a ray reaching a height of 750 kilo- 
meters. The uppermost layer is 
known as the Empyrean region and 
rises to a height of 1000 kilometers. 
Above this lies the sphere described 
as space. 


Only The Beginning 

When we consider the atmos- 
phere as a whole, we may consider 
it to be approximately 1000 kilo- 
meters. The distance from the 
Earth to the Sun is 149,500,000 
kilometers. The record height for 
a pilot balloon is approximately 40 
kilometers. It can be seen quite 
clearly that the major part of the 
atmosphere has not been investi- 
gated, while the total distance from 
here to the sun has scarcely been 
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started upon. It is to be expected, 
therefore, that our knowledge of the 
atmosphere be principally con- 
cerned with the troposphere and 
stratosphere. 

As we ascend into the atmo- 
sphere, the air pressure will de- 
crease with the altitude as express- 
ed by the formula H — 1.843 x 10° 
(log b -log b,) where H is the 
height in centimeters, b is the at- 
mospheric pressure in centimeters 
of mercury, and b, is the pressure 
to be determined in centimeters. 
Thus at a height of 6 miles (using 
English units) the pressure will be 
13.78 in. in comparison with 29.96 
in. at the surface of the earth. 


Temperature Variation 


The temperature does not vary 


as uniformly as this. Thus as we 
rise to a height of 17 kilometers 
over the equator, the top of the 
troposphere, the temperature reach- 
es the coldest point recorded, 
—90.2°C. Now as we enter the 
stratosphere, the temperature has 
risen to approximately —55°C. 
With this brief outline in mind, 
let us proceed onto the effects of 
the weather on man. Today with 
every account of a bombing raid, 
We see simultaneous mention of 
Weather conditions. Military ob- 
Servers wall stress weather as the 
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Gayle Pickwell’s weather map of winter. 


most potent ally or foe which any 
army can have. All over the world, 
on every continent, fighting, losses, 
and victories are directly dependent 
on weather conditions. This is by 
no means the first war in which 
weather has played a major role. 
Consider the flight of the Hebrews 
out of Egypt. The Bible tells us 
of the miracle of the Red Sea, in 
which the oceans parted and the 
Hebrews crossed safely. Then as 
the armed forces of the Egyptians 
came on in pursuit, the waves en- 
gulfed and destroyed them. Mod- 
ern methods explain this by a dif- 
ferent method than “miracle.” It 
would seem from all accounts that 
a temporary shoaling occurred due 
to a strong east wind, accompanied 
by high atmospheric pressure which 
drove back the water and exposed 
the bottom lands. As the Egyp- 
tians came on, the wind shifted its 
course and the waves rolled back 
destroying them. The classic ex- 
ample is the destruction of the 
mighty Spanish Armada. The fleet 
had been originally destined for 
the ports of Nassau to evacuate 
the Spanish army which was 
blockaded. In the month of July 
they had not reached the ports and 
abandoned the operation, choosing 
instead to skirt around Scotland. 
The month of August was not a 


normal one and strong northeast 
winds which rapidly changed to 
northwest gales proceeded to smash 
the Armada. The effect of this de- 
struction is. left to the history test. 
Again in the history books, we may 
read of Washington’s escape to New 
York under cover of @ low,‘ dense 
white fog. This fog a frequent’ oc- 
currence over the East River be- 
tween 1 AM to 9 of 10 AM is 
caused by cool air near the ground 
and warmer air fifty to a hundred 
feet higher. The famous Grande 
Armée’s demise in the Russian cam- 
paign is a well known tale. What 
military might had been unable to 
do, the weather accomplished, leav- 
ing Napoleon’s forces shattered -and 
his empire crushed. And at Water- 
loo, once again poor weather de- 
layed operations, losing valuable 
time for the French and resulting in 
their defeat. 


First World War ne 


As we come to the First World 
War, the beginning of air raids 
comes likewise. A German airfleet 
prepared to bomb English manu- 
facturing. With as complete and 
ideal conditions as possible, the 
raiders set out. The wind, however, 
took a sudden shift completely 
carrying them 250 kilometers off 

(Continued on page 28) 
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THE MACHINE THAT TOOK 


LITHOGRAPHY OUT OF 
THE STONE AGE 


By ALAN R. HIRSCH, AEME ’48 


HOTOLITHOGRAPHY, at one 

time a mere curiosity, assumed 
its place as an accurate, timesaving 
lithographic process with the ad- 
vent of the photo composing ma- 
chine. It was this machine which 
took lithography out of the stone 
age. 

Senefelder’s original invention of 
some one hundred and fifty years 
ago was termed lithography be- 
cause it was actually printing from 
a flat stone surface, utilizing the 
natural antipathy of grease and 
water. Senefelder’s accidental dis- 
covery occurred when he drew a 
mark on a flat stone surface with 
a greasy crayon, wet the stone, and 


paper. The reproductions could be 
cut up into individual pieces from 
this large sheet, cutting down oper- 
ational waste. The press stone, 
which was used with the larger 
presses, was prepared by taking 
paper transfer impressions from the 
original stone and applying them 
to the large stone as many times as 
required. 

The first step in lithography 
which drew away from the use of 
stone was the rotary press. A zinc 
plate strapped around the impres- 
sion cylinder of the press was pre- 
pared exactly like the large press 
stone—by paper impressions from 
the original small stone. The rotary 





then laid a piece of paper over it. 
From the original process, done 
on a small handpress with the pre- 
pared stone, larger presses for 
multiple reproduction were soon in 
use. This multiple reproduction 
method simply meant that many 
prints were made on each sheet of 
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é —Courtesy Rutherford Machinery Co. 
Controls for vertical motion of the plate board carriage. 


press was the forerunner of today’s 
offset press, the theory of which is 
that, instead of a negative plate 
for direct printing, a positive plate 
is prepared which prints on a cylin- 
der covered with a rubber blanket 
which, in turn, makes the final im- 
pression on the paper. However, 











THE CORNELL ENGINEER 


the orignal engraving was still pro- 
duced on stone. 

The utilization of photography 
for making the original was the 
next development. The introduc- 
tion of this method formed an en- 
tirely new field which is now called 
photolithography. But, although 
these photographic originals were 
printed onto metal plates, they still 
had to be transferred by the old 
hand method to the large press 
plate. The vacuum frame was 
later used to make this transfer. 
By means of the vacuum frame the 
photographic negative was placed 
over a sensitized plate and the ex- 
posed portions of the sensitized sur- 
face were burned away by powerful 
arc lamps. For multiple reproduc- 
tion on the sensitized plate, the 
photographic film, or original, had 
to be moved around the plate sur- 
face by hand, entailing the tedious 
and time-consuming work of mask- 
ing and unmasking the different 
portions of sensitized surface. But 
the greatest disadvantage of this 
early photolithography was the low 
degree of accuracy in multiple re- 
production, caused by _ manual 
movement of the film over the sur- 
face of the plate. Modern lithog- 
raphy requires accuracy of .001 
inch. 


Composing Machine 


This requirement has now been 
met by the invention and use of the 
photo composing machine. The 
composing machine is essentially no 
more than a vacuum frame with 
automatic controls and devices for 
printing the photographic negative, 
or positive, on the surface of a 
sensitized press plate by accurate 
measurment, with little mask- 
ing needed on the surface. The 
perfection of this machine has made 
the use of stone originals uineces- 
sary, and has made availaile the 
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down. The board is swung up into 
a vertical position against the 
vacuum frame and locked. (Indi- 
rect lighting will not expose the 
sensitized plate surface, enabling 
the machine to be operated in such 
a light without risk of ruining the 
plate. ) 
Automatic Regulation 

The plate board carriage moves 
on a horizontal steel rail attached 
to the base of the composing ma- 
chine. This movement is regu- 
lated automatically. For adjust- 
ment to the exact specified posi- 
tion, a handwheel, dial, and coun- 
ter are used. The counter indi- 
cates inches and tenths of inches, 
and the dial measures thousandths 
of inches by calibrations spaced 
one-quarter of an inch apart. A 
similar system regulates the verti- 
cal movement cf the vacuum frame 
itself. Thus both the horizontal 
and vertical movements are speedy 
and accurate. Surrounding the 
vacuum frame on the composing 
machine is a protective cover which 
shields from the rays of the arc 
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1. Positive in position on coated plate. 


Pe Grained Litho Plate. 








2. Action of Positive Developer removes 
unexposed Positive Albumin. 


A series of diagrams 
illustrating the 


successive steps in 





deep-etching a 
lithographic press 
plate. This 
process can be 
used on zinc 


or aluminum 





4. Positive Lacquer and Deep “Etch 
Developing Ink applied to the plate. 


WILL 


5. Completed plate with exposed Posi- 
tive Albumin removed leaving Posi- 
tive Lacquer and Deep Etch Develop- . 


plates. 


—Courtesy Harold Pitman Co. 


ing Ink in the work areas. 


photographic original as an accur- 
ate and relatively inexpensive sub- 
stitute, superior to its stone pre- 
decessor. 
Plate Preparation 

A brief account of the prepara- 
tion of an aluminum press plate by 
the deep-etching process will illus- 
trate the part the photo composing 
machine plays in modern photo- 
lithography. The plate is washed 
with a counter-etch solution, usually 
glacial acetic, hydrochloric, or hy- 
drofluoric acid. This is applied 
with a brush to avoid bits of line 
clinging to the plate from a cloth 
pad. The plate is then thoroughly 
washed with water to remove the 
counter-etch. The plate is placed 
in the press. plate whirler, and the 
sensitive coating, positive albumin 
solution, is then applied. Acting 
as a centrifuge, the whirler spreads 
the positive solution evenly over 
the plate while it is being poured. 
For deep etch the solution is poured 
from the outer surface, toward the 
center cf the plate. No bubbles 
should remain on the coating sur- 
face. When it is dry, the plate is 
placed on the plate board of the 
composing machine. The board 
looks like half of a ‘Ping-Pong’ 
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table, hinged on one side to a ver- 
tical metal frame or carriage. The 
board can be lowered to a horizon- 
tal position in order to fasten the 
plate to it, or to remove the plate 
after exposure. On two sides of 
the board are removable iron pegs 
which act as guides in squaring the 
plate with the board. After the 
plate is properly squared, it is taped 


lamp the parts of the plate not un- 
der the frame. A positive film or 
glass is used as the photographic 
original. 

This is placed in the vacuum 
frame (usually called a negative 
holder) so that the emulsion side 
touches the plate. When the posi- 
tive is accurately lined up and 
masked with masking tape, the 
frame is locked at the four corners 

(Continued on page 30) 


Plate board of photo-composing machine in open position. 


—Courtesy Rutherford Machinery Co. 













































Engineering At Cornell 


3. Department of Physics 


By L. R. ANDERSON, ME, Navy V-12 


LTHOUGH not a department 

of the Engineering College, the 
Physics Department is of interest 
to all Cornell engineers because 
physics is required for freshman 
and sophomore engineers. 

Since Cornell does not require 
high school physics as a prerequis- 
ite for entrance, the course starts 
from the very beginning and builds 
a firm scientific foundation for the 
student. An effort is made to make 
each student think out problems 
that arise rather than depend upon 
the memorization of formulas for 





Prof. Grantham writes pertinent equa- 
tions on the blackboard before he and 
Mr. Maret demonstrate the Van Der 
Graaff machine. 


their solution. The use of technical 
terms in their proper sense is em- 
phasized, and every student who 
completes the course is familiar 
with the more common terms in 
each branch of physics. Since 
physics is a subject of quantative 
relationships, the mathematical 
treatment of this subject is stressed. 


Required Courses 

During the Freshman year, en- 
gineers must take Physics 11 & 12 
(Introductory Experimental Phy- 
sics). This course is divided into 
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three components, the recitation 
periods, the laboratory periods, and 
the lecture periods. The lecture- 
demonstrations are conducted by 
Prof. Grantham, who is in charge of 
P. 11 & 12, assisted by Mr. Maret, 
who sets up the demonstrations. 
It is the belief of the Department 
that visual demonstrations are the 
best way to impress the physical 
principals upon the minds of the 
students; and, consequently, no 
time nor expense has been spared to 
make the demonstration material 
one of the most complete and elab- 
orate collections in the country. 


Famous Demonstrations 


Some of these demonstrations are 
famous, and are remembered by 
Cornellians years after they have 
left the University. An experiment 
that reduces the class to pande- 
monium is one where, to illustrate 
the conservation of momentum, 
Prof. Grantham and Mr. Maret 
rush around madly, jumping on and 
off a little cart. Another experi- 
ment that entrances onlookers is 
the one in which Prof. Grantham, 
demonstrating the qualities of 
sound, plays “Give My Regards to 
Davy,” a Cornell drinking song, by 
dropping wooden blocks on _ the 
floor. Mr. Maret usually wins a 
round of applause when he blows a 
cork far into the air by pounding 
it into the open end of a cylinder 
of liquid air. A hair raising spec- 
tacle is presented to the class when 
Prof. Grantham stands against the 
wall, holds a heavy pendulum bob 
to his head, and lets it swing out. 
As the pendulum approaches to 
within a fraction of an inch of his 
head on the backswing, everything 
is quiet. When the Professor is 
seen to be unharmed by the pendu- 
lum, the noise of the whole class 
letting out its breath at once is 
clearly audible. Prof. Grantham 
concludes the first term of physics 





with a demonstration that literally 
has the class rolling on the floor. 
During the last few minutes of the 
last period, he inhales some hydro- 
gen which changes the pitch of his 
voice, making it sound startlingly 
like that of Donald Duck. 

One of the amusements of the 
lectures is the dogs. As anyone ac- 
quainted with Cornell knows, the 
dogs here are profuse in pedigree 
and number. Occasionally in the 
middle of a lecture, a dog or two 
will wander into the lecture room 
and do a few solos in the canine 
manner. Prof. Grantham ignores 
the mongrel at first; and then, if 
the annoyance disrupts the class 
too much, he summons his trusty 
assistant, Mr. Maret, who swoops 
down upon the unsuspecting hound 
and deposits him or her outside the 
door. 


Sleeping Students 


If, during the lecture period, 
Prof. Grantham spies a student 
sleeping, he immediately _ stops, 
wakes the student (usually with 
some witty remark), and calmly 
and patiently starts the interrupted 
demonstration over from the be- 
ginning. Many students have de- 
veloped elaborate schemes to keep 
from being detected while sleep- 
ing; but Prof. Grantham always 
sees through the ruse and pounces 
upon the complacent victim. Al- 
though most students look upon 
the lectures as almost the equiva- 
lent of a movie in amusement value, 
the interesting atmosphere of the 
lecture room has proven one of the 
best ways to instruct in pliysics, 
because the principles of physics 
become identified in the student's 
mind with some easily remen:bered 
demonstration. 

The recitation periods «re a 
much more somber matter. I these 
periods the home work is discussed, 
and any _ problems that have 
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stumped the students are untangled 
by the instructors. 


Laboratories 

In the laboratory section, which 
meets once a week, the students 
perform experiments that are con- 
nected with the class work. The 
equipment of the laboratory is quite 
extensive and many of the experi- 
ments are very interesting. The 
experiments cover these topics: me- 
chanics, heat, light, sound, elec- 
tricity and magnetism. Probably 
one of the more striking demon- 
strations is the experiment entitled 
“Velocity of a Projectile.” In this 
experiment, steel balls are shot 
across the laboratory from a spring 
gun and strike with a resounding 
thud upon a target. By shooting 
the balls into stationary and then 
into swinging targets, the velocity 
and momentum of the projectile is 
computed. Another interesting ex- 
periment is the one in which the 
temperature coefficient of resist- 
ance is measured. In this experi- 
ment a coil of copper wire and one 
of German silver wire are heated 
in an oil bath. The resistances of 
the wires at various temperatures 
are measured by a Wheatstone 
bridge, and, from this, the change 
in resistance in relation to the 
change in temperature is calculated. 


Object of Experiments 

The object of the experiments is 
not only to demonstrate the physi- 
cal principles, but to familiarize the 
pupils with the manipulation of the 
common instruments and equip- 
ment used by physicists. Because 
one of the aims of the department 


In a P-12 lecture period, Prof. Grantham 
illustrates the conservation of momentum. 








During the laboratory epriod, the students become familiar with the common 
scientific instruments while performing related experiments. 


is to have experiments done in a 
scientific manner and not as a mere 
bookkeeping job, a laboratory ex- 
amination which requires thor- 
ough knowledge of the principles 
behind the experiments and of their 
applications to other related sub- 
jects is given at the end of the 
semester. Thus any student who 
has soldiered on the job all term 
is required to learn and understand 
the experiments before he can com- 
plete the course. 

Although the Department is ex- 
tremely careful in marking exam 
papers and uses a system whereby 
the questions are graded uniformly, 
there are bound to be some com- 
plaints. A classic rumor was 
started when a sailor who had just 
flunked physics and was packing his 
sea bag for Pier 92, the U. S. Navy 
Receiving Ship in New York, re- 
lated to his roommates the inside 
information on how the Physics 
Department graded prelims. Alleg- 
edly, Prof. Grantham collects all 
the exams in one pile, turns his 
back to a staircase, and throws the 
booklets down the stairs over his 
shoulder. Those papers that fall 
on the upper steps get high marks, 
those that travel all the way down 
get zeros, and those on the middle 
steps get intermediate marks, ac- 


cording to how high they are on the 
steps. The physical principle be- 
hind this system is supposed to be 
that the best papers would have 
more writing on them and would 
be heavier; and, consequently, 
wouldn’t travel as far through the 
air and would land on the top steps. 
However, usually reliable sources 
have given out information to the 
effect that this rumor is entirely 
ungrounded upon fact. 

After completing courses P. 11 & 
12, some engineers must take Phy- 
sics 21 & 22 (General Physics). In 
these courses the student studies 
magnetism, electricity, thermionics 
and light. There are no lectures 
or demonstrations, and the work is 
done much more individually. The 
laboratory section meets only every 
other week; but during the week 
when he has no lab, the student. 
must write up the report from the 
lab that he completed the week be- 
fore. In this way the experiments 
can be made longer, since the whole 
three hours can be taken up in per- 
forming the experiment, and the 
student usually takes at least three 
more hours in which to write up the 
report. The experiments, on the 
whole, are more interesting and 
more pertinent to everyday prob- 

(Continued on page 36) 
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Frank Accorsi ,ME 

[tT is one of those interesting coin- 
cidences of life that one of Cornell’s 
outstanding football players should 
come from the town where profes- 
sional football first started—Lat- 
robe, Pennsylvania. Frank Accorsi 
came to Cornell in the V-12 with 
the first group in 1943 and has 
played fullback on the varsity for 
two seasons. 

Upon being interviewed, Frank 
apologized for not having led a 
very complicated life, especially 
since he now does what the Navy 
says, and was very reserved about 
his football experiences. 

Frank graduated from high school 
in 1942, having been very active 
in athletics. He played football for 
four seasons in the position of full- 
back and was captain of his team. 
In addition he was on the basket- 
ball and track squads. Then he 
entered Penn State in fall of 1942 
and played on the State varsity for 
one season. 

Since he graduates in June, this 
was his last season of football. Al- 
though he played fullback for two 
seasons at Cornell, it was hard, in 
fact impossible, to pull any foot- 
ball yarns from Frank. He ad- 
mitted that the Syracuse game was 
his first night game, but he doesn’t 
think it affects players very much. 
The Sampson game, he thought, 
proved most interesting, while the 
Colgate game was the biggest upset 
to the team as well as to the fans. 
In that connection, though, he says 
that he doesn’t put much stock in 
pre-game team ratings. 

He would like to play another 
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PROMINENT 





year, but of course that will be im- 
pess ble. He enjoyed the coaching 
under Snavely, whom he considers 
one of the best coaches in the coun- 
try. Frank is an active member of 
the Football Club, of which he is 
now president. As far as the Navy 
is concerned, Frank hopes to be 
assigned to submarine duty. 

But I think you'll get a better 
idea of Frank if you read over some 
jottings he made for the ENGINEER. 
As Frank says 

“Always had an ambition for col- 
lege since frosh days of high school. 
Got my chance for college—and 
chose Penn. State. College life 
there was what I[ had pictured it to 
be. Was close to home—also had 
a good M.E. School. Decided to 
take M.E. just so I could get a 
chance to do more than book work 
—wanted a job where could get my 
hands a little dirty and greasy. 
Thought I could do this in the M.E. 
School—still wondering, though. 

“Got to State two weeks before 
school began—so had the jump on 
all the other frosh. Anyway, 
thought myself higher than the 

(Continued on page 38) 





Robert Sinclair, EE 


MONG the new Cornell freshmen 
of the fall of 1942 and one among 
the many “Bob’s” destined to per- 
vade the campus was Robert Sin- 
clair. Hailing from Clinton, New 
York where he attended the Clin- 
ton High School, Bob received a 
New York State Tuition Scholar- 
ship when he graduated and decid- 
ed to put it to good use at Cornell. 
Entering the School of Electrical 
Engineering as a civilian, he main- 
tained that enviable status through- 
out his freshman year until he be- 
came an Apprentice Seaman in the 
Navy V-12 program the following 
summer. 

An honor student from the start, 
Bob made Dean’s List in the first 
term of his freshman year and has 
been a regular “member” ever since. 
To add further to his laurels he was 
elected to Tau Beta Pi, honorary 
engineering society, and Eta Kap- 


pa Nu, honorary Electrical En- 
gineering Society, during the sec- 
ond term of his Junior year. He 
is a member of the Delta club, EE 
social group, and is the present 
chairman of the Cornell Student 
branch of AIEE. 

In answer to the question con- 
cerning why he chose electrical 
engineering, Bob said it was really 
not easy to answer. He said he had 
played around with “ham” radio 
sets and had always had a great 
interest in amateur radio in general, 
On that basis and his general in- 
terest in things electrical, he chose 
EE. 

As to hobbies, his main interest 
has always been in his amateur 
radio set. In case any of you have 
been “hams” yourselves, Bob 
thought perhaps you might have 
heard his call letters at one time 
ue eas W8VNQ. He also plays 
the alto horn in the Navy band, 
though he claims his talents in that 
respect are questionable. The Navy 
band, however, seems to be thriv- 
ing, despite Bob’s opinion of his 
ability. 

The future of course is a rather 
big question mark, in fact, a mili- 
tary secret at this point. However, 
after the Navy has had its say for 
the last time, Bob hopes to get into 
research work, preferably in the 
communications line, since that is 


his major field in EE. 
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David Day, CE 


ne of the busier V-12’s in Lin- 
coln Hall is David Allen Day who, 
along with carrying a fairly stiff 
program in Civil Engineering, man- 
ages to serve as president of and 
active member at one time in as 
many organizations as most of us 
are connected with in a normal 
colleze life. Among the organiza- 
tions he is associated with this term 
are the ASCE, of which he is presi- 
dent; Chi Epsilon, president; Rod 
and Bob, president; Tau Beta Pi; 
the Cornell Corinthian Yacht Club, 
commodore; and CURW, as a 
member of the Sage Chapel associ- 
ates. 

During his spare moments, which 
Dave carefully explained were dur- 
ing the summer, he spent most 
of his time outdoors. He-worked on 
a ranch wrangling and _ herding 
cattle in Wyoming, and later drove 
a tractor on a farm. Though the 
ranch was in Jackson Hole, Wyo- 
ming, Dave considers it the only 
decent part of that state, and really 
not a “hole” at all because the 
Teton Mountains region around 
Jackson Hole is one of the most 
beautiful parts of the country. 

Day also spent a bit of the sum- 
mer camping in New Hampshire, 
mountain climbing with his brother. 
He.does quite a bit of sailing on the 
Eastern Seaboard, having cruised 
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in a thirty-five-foot double-jibbed 
sloop, and raced in a Cape Cod 
knockabout. He raced with the 
Woodshole Yacht Club team at 
the New Bradford, Rhode Island, 
Regatta. 

Born in Ann Arbor, Michigan, 
Dave lived in Bronxville, New 
York for about ten years. Later 
he moved to Ithaca, where he went 
to high school for his first two 
years, winning a varsity letter in 
tennis. His preparatory training 
was completed at Dearfield Acad- 
emy in Massachusetts, where he 
won varsity letters in football and 
track. After being graduated from 
Dearfield, cum laude, he entered 
Cornell in September ’42, and was 
initiated into Theta Delta Chi fra- 
ternity. In July 43 Dave entered 
the Navy, and he is now in his 
seventh term. He made _ frosh 
track team, and played varsity 
football until a broken ankle dur- 
ing scrimmage stopped him. 

Dave is most interested in struc- 
tural and concrete design; but, be- 
fore he goes in for that, he expects 
to serve with the Civil Engineer 
Corps in the Navy. 


William Richardson, ME 
Own May 15, 1943 Cornell’s fresh- 


man crew nosed out Navy by one 
foot for one of the outstanding 
freshmen races in Cornell’s crew 
history. Every man on Cornell’s 
crew was green with no racing ex- 
perience, while Navy had one of 
the best crews in the country. One 
man on the Cornell crew had 
double responsibility. His position 
as stroke-man helped him turn Cor- 
nell’s potential defeat into victory. 
This victory gave Bill Richradson, 
stroke-man, his greatest thrill at 
Cornell. 

Bill came to Cornell from Wash- 
ington, D. C. He competed for 
the John McMullen Regional Schol- 
arship and became the owner of a 
four year prize. However, Bill was 
only able to take advantage of one- 
quarter of it, because he joined the 
Navy V-12 program at the end of 
his freshman year, in July, 1943. 


During his high school summers, 
Bill worked at the Bureau of Stand- 
ards in Washington. Here he had 
the novel job of testing bicycle tires. 
Every day he biked at least 70 
miles to give the tires a practical 
test. Perhaps this is where Bill 
developed his almost inexhaustible 
wind, which later proved to be an 
asset in his crew work. Ironically 
enough, Bill became interested in 
crew through watching a great rival 
of Cornell. His parents have a 
cottage on the banks of the Severn 
near Annapolis. Here in the after- 
noon, Bill watched the Navy crew 
practice. After watching the Navy 
stroke by him in unison, Bill de- 
cided that crew was the sport for 
him. Upon his arrival at Cornell 
he immediately tried out for the 
crew. During his freshman year he 
earned his class numerals. Since 
then, he has seen several seasons of 
practice, and stroked the Cornell 
varsity crew to second place at the 
Boston Regatta last summer. 

Bill’s achievements do not lie en- 
tirely on the physical side. During 
his freshman year he was on the 
Dean’s Honor List. His continual 
good grades since then have netted 
him an election into Tau Beta Pi. 
He was also elected into Atmos, 
Mechanical Engineering honorary 
society, and is now serving as its 
president. 

Bill has a simple formula for 
getting good grades. It merely con- 
sists of “hitting the sack” early be- 
fore a tough exam. He says this 
allows him to enter the exam with 
a clear head. Of course many other 
people have tried this stunt with 

(Continued on page 38) 
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Nobel Prize In Physics 


Nose Prize in Physics for 1944, 
worth about $29,000, has been 
awarded to Dr. Isador I. Rabi, 
B.Chem. 719, for his research in 
the resonance method of registering 
the magnetic moments of atomic 
particles. The prize was awarded 
by Wollmar F. Bostrom, Swedish 
Minister to the United States, at a 
reception given in New York City 
December 10 by the American- 
Scandinavian Foundation of New 
York. 

A native of Austria, Dr. Rabi 
was brought to the United States in 
infancy, attended public schools in 
Manhattan and Brooklyn, and re- 
ceived the B.Chem. in 1919. He 
returned to the Graduate School 
in 1922, and a year later became a 
tutor in physics at CCNY. In 
1927 he received the Barnard Fel- 
lowship at Columbia University 
and a fellowship of the Interna- 
tional Education Board of the 
Rockefeller Foundation, and spent 
the next two years studying in 
Munich, Copenhagen, Hamburg, 
Leipzig, and Zurich, returning to 
Columbia in 1929 as lecturer in 
theoretical physics. He was ap- 
pointed an assistant professor in 
1930, associate professor in 1935, 
and has been professor at Columbia 
since 1937. 

Since 1930, Dr. Rabi has been 
engaged chiefly in experimental 
work on the magnetic properties of 
atomic nuclei. The Sigma Xi Semi- 
Centennial Research Prize _ of 
$1,000, awarded by a committee 
meeting at Cornell in 1936, went to 
him among forty-three candidates, 
principally for his revelation of the 
magnetic properties of the two sim- 
plest atomic nuclei, the proton and 
the deutron. In 1939 he was award- 
ed the $1,000 annual prize of the 
American Association for the Ad- 
vancement of Science for his 
epochal discovery that all atoms 
and molecules in the universe trans- 
fer radio waves of various frequen- 
cies, and for devising atomic radio 
receiving sets that enable scientists 





to tune in on these cosmic broad- 
casts. 

Dr. Rabi has been on leave from 
Columbia since 1941, engaged in 
war work as associate director of 
the radiation laboratory at MIT, 
Cambridge, Mass. 


Philadelphia Group 


‘THE annual Fall meeting of the 
Philadelphia Regional Group of the 
Cornell Society of Engineers was 
held at the University Club in 
Philadelphia, Monday evening, De- 
cember 11th. 

The meeting was preceded by a 
turkey dinner to which all Cor- 








Herbert Reynolds 


nellians and their guests were in- 
vited. 

The subject of the meeting was 
“Post-War Aviation—its Manufac- 
turing and Operation Aspects.” The 
principal speakers were Alfred 
Marchev, President, Republic Avia- 
tion Corporation,’ who discussed 
manufacturing particularly of the 
post-war private plane, and Wil- 
liam R. Littlewood ’20, Vice Presi- 
dent-Engineering, American Air- 
lines, who discussed commercial 
aviation in the post-war period. 
The speakers were introduced by 
Gordon J. Mertz, M.E. ’20, Chair- 
man of the Philadelphia Regional 
Group. 

Open forum discussion followed 
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the talks and added materially to 
the interest. 


Dr. Wm. L. Everitt, E.E. ‘20 


Dkr. William L. Everritt, E.E. ’20, 
chief of the Operational Research 
Branch, Office of the Chief Signal 
Officer, US Army, has been elected 
president of the Institute of Radio 
Engineers, 330 West Forty-Second 
Street, New York City. Dr. Everitt 
is on leave as head of the depart- 
ment of electrical engineering at the 
University of Illinois. His older 
daughter, Barbara, is now a sopho- 
more at Cornell in Arts and 
Sciences. She is a member of 
Kappa Delta sorority, the Cornell 
Bulletin, and has just been initiated 
in Raven and Serpent, women’s 
honorary society. 


H. B. Reynolds, M.E. ‘11 


Hersert B. Reynolds, M.E. 1, 
M.M.E. 715, until recently Superin- 
tendent of Motive Power of the 
IRT Division of the New York 
City Transit System, has been giv- 
en the duties of Superintendent of 
Power Generation for the entire 
system, which is a consolidation of 
the Interborough Rapid Transit 
Company, the Brooklyn Manhat- 
tan Transit Company and the In- 
dependent System. In this _posi- 
tion he has charge of all the power 
stations in the system, which have 
a combined capacity of 600,000 
kws and produce over 1,600,100, 
000 kws hrs of electric power per 
year. 


P. D. Atwood, B.Chem. ‘26 


Putro D. Atwood, B.Chem. 26, 
manager of product development 
in the nylon sales department of 
E. I. duPont de Nemours & Co., 
was elected president of the Cor- 
nell Club of Delaware at a «inner 
meeting held October 24, 194, at 
the University Club in Wilmington. 

Andrew Haiduck, vice-president 
in charge of engineering fo" the 

(Continued on page 28) 









; is a cutaway section of a coaxial cable 


which may be used to provide telephone, ‘television 

or sound program circuits. Its complexity—it can 

furnish as many as 480 telephone circuits over each 

pair of coaxials—offered a real challenge to the 

ingenuity of the Western Electric engineers who had 

to plan its production and design the equipment to = wee 

manufacture it in large quantities. Spacing and fastening insulating discs on the 
Evidence of their ability to meet the challenge is center wire of the coaxial. 

shown in the intricate machines pictured here. These : 

are but two of many designed by Western Electric 

engineers to manufacture coaxial cable. 


With over 1,000 route-miles of coaxial cable now 
in operation or being laid, tentative plans call for a 
coast-to-coast network by 1950—-ail made possible 
by the ability of Western Electric engineers to lick 
the problems of manufacturing the complex coaxial 
cable quickly and in quantity. 


r 
; Machine which applies a double wrapping of steel 
—and keep all you buy. . tape to the coaxial unit. 


Buy all the War Bonds you can 


IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR,..ARSENAL OF COMMUNICATIONS EQUIPMENT. 
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They came out ofe 


TO DO A “’NEXT.18C 











SUPERCHARGER 








A DELICATE JOB! Some parts of superchargers travel 
faster than the speed of sound. Every part must be 


perfectly balanced and fitted. SUPERCHARGER 











SUPERCHARGER 





EVERY FORTRESS NEEDS FOUR... to feed air to i 
oxygen-hungry motors at high altitudes. SUPERCHA! 





“ENGINEERING THAT AIDS ALL INDUSTRY 
FURTHERS AMERICAN GOOD LIVING” 


OVER ©... 








VICTORY NEWS 





How to Train Women Workers! 
In conjunction with the U.S. Air Forces, 
Allis-Chalmers has produced an educa- 
tional movie, “Woman Power,” showing 
how women with no previous training or 
experience, were taught to perform all 
of the intricate jobs at Allis-Chalmers’ 
new supercharger plant. : 
The movie shows how to train women 
war workers, how to provide for their 
comfort, health and happiness in a fac- 
tory job. It will be loaned to manage- 
ment and supervisory groups faced with 
the necessity of adapting woman power 
to manpower shortages. Write or wire 
Allis-Chalmers, Milwaukee, Wis. 


e Kitchen— 


‘T-1ROSSIBLE’’ WAR JOB! 


More Help For “Sink-Float” Plants: 
To facilitate wet screening and de- 
watering, Allis-Chalmers has designed 
a new End-Tension Deck for Low-Head 
Vibrating Screens. 


ww Allis-Chalmers Engineering put women 
otk Mass-Producing what had been virtually 
a Master Machinist’s Product — 


YING FORTRESS SUPERCHARGERS! 








oO PLANT! Not enough men! All Allis-Chalmers 

had when it undertook the “impossible’’ job of 
mass-producing precision-built_Fortress supercharg- 
ers was a plot of land and engineering imagination 
and experience gained from supplying the world’s 
largest line of major industrial equipment. 

Yet, within 8 months, this “know-how” built a 
new, efficient plant—simplified many difficult jobs— 
helped thousands of women become machine oper- 
ators, inspectors, testers! Today, this plant (with 
60% women employees) is turning out superchargers 
in great quantity! 


What will YOU want to build? 


We're adding daily to the broadest industrial engi- 
neering experience in the world ... . are adding such 
things as the revolutionary gas turbine to our list of 
1600 products. No matter what your manufacturing 
problem— it will pay you to consult Allis-Chalmers! 


Atuis-CHALMERS MANUFACTURING Co., MILWAUKEE, Wis. 





New deck construction assures uniform 
depth of product and maximum use of 
screen surface for more efficient oper- 
ation. Write for Bulletin B-6321. 


Electronic Giant By A-C: Big factor 
in breaking the aluminum bottleneck 
after Pearl Harbor was the Mercury Arc 
Rectifier—the world’s biggest electronic 
device—introduced to America in prac- 
tical form by Allis-Chalmers. 

In one simple operation, the A-C 
Mercury Arc Rectifier converts alter- 
nating to direct current, the electric 
power needed for mass processing of 
aluminum, other vital war metals. Helps 
keep U.S. plane production on schedule! 





FOR VICTORY 
Buy United States War Bonds 


s+ Line of Mayor fadastr(a/ Loujpment 
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Presidents Message 


HE repercussions of war are not only being felt 

close to home but the war-time activity of or- 
ganized labor groups is threatening the professional 
status of the engineer. Already, labor union bargain- 
ing units representing engineers have been organized 
at several of our large industrial plants, the Otis Eleva- 
tor Company having such a unit comprising 300 en- 
gineers, the Eastern Aircraft Company of New Jersey 
having a similar unit comprising 1200 engineers and 
another aircraft concern on the West Coast has a 
similar unit of 3000 engineers. These engineers hold 
membership tickets in a union and as members of 
such unions, they are required to pay the usual dues. 
In return, the unions represent this group of engineers 
in collective bargaining matters. Mention is being 
made of these first steps towards the attempt at union‘- 
zation of engineers since these steps were made without 
any choice on the part of the engineers. As a result 
thereof, the question arises whether the engineering 
profession should not investigate the possible ramifica- 
tions of the new inroad into the field of engineering 
under the sponsorship of a sub-professional group. 

The Founders Societies have had this problem under 
advisement for several years and only the American 
Society of Civil Engineers has taken vigorous steps 
to keep pace with war time developments concerning 
the economic welfare of their membership. Since the 
requirements of the National Labor Relations Board 
provide that a collective bargaining unit be established 
at industrial plants and represented by a group of their 
own election, it is quite understandable why the unions 
have come to the forefront since there were no cor- 
responding bargaining agencies set up by the Founders 
Societies. Now, with the American Society of Civil 
Engineers showing the way, it is inevitable that the 
engineers are to be represented by bargaining groups 
of the Founders Societies or any combination thereof, 
and, if not by them, then by the labor union con- 
trolling the workers of the plant. Engineers should 
no longer permit sub-professional groups to control 
their destinies without first having all the facts before 
them. 

Apparently, the engineers have a choice of two 
courses when it becomes necessary to participate in 
a bargaining unit. The first course and the more pre- 
ferable is to have such a bargaining unit comprised of 
representatives of the four major Founders Societies 
and the Society of Professional Engineers and the al- 
ternative thereto would be to have the union offer 
such representation. It appears to me that the pro- 
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fessional status of the engineering profession will fare 
better if such representation is comprised of the pro- 
fessional groups since the engineers welfare is the sole 
purpose of their existence, whereas in the case of the 
union, the identity and professional status of the en- 
gineer is jeopardized. It is important therefore that 
each engineer inform himself on the economic picture 
pertaining to his employment as it is apparent that 
sooner or later he may find himself in a position to 
make a decision as to whom he cares to have represent 
him in his collective bargaining unit. 


Considerable progress has been made in the past 
year by several of the engineering organizations in 
setting up salary schedules for the various grades of 
engineering skill which in the long term should prove 
beneficial to the engineering profession. It is appar- 
ent, however, that such salary schedules should be in 
harmony and, toward that end, it is suggested that the 
Founders Societies and the Society of Professional En- 
gineers work hand in hand. It is also apparent that a 
serious responsibility is placed on the threshold of the 
Founders Societies and the Society of Professional 
Engineers to be ready to cope with collective bargain- 
ing should the problem arise. It is hoped that when 
the problem does arise that all the engineering groups 
be unified and molded into a representative bargaining 
unit, truly representing all phases of engineering en- 
deavor. The American Society of Civil Engineers has 
taken the leadership in this important step. We should 
all observe and carefully appraise developments in 
order that the integrity of the engineering profession 
and the welfare of th eengineer remain inviolate. 


Engineers cannot any longer let these important 
developments go unnoticed. They should take an active 
interest in the affairs of the professional group repre- 
senting them and in which they hold membership so 
that when these grouns speak in behalf of any subdivi- 
sion of engineers they speak with the authority and the 
support of a large interested membership. Conse- 
quently, it is important for engineers to-take « little 
bit of time from their very busy day and interest them- 
selves in the affairs of their societies so that when these 
problems are presented, they become informed, .ind at 
the same time give their society such support .s the 
vroblems may mandate. With the war taking «il the 
headlines, it 1s important that we as engineers «0 not 
lose sight of economic developments brought on us 
that may in the long run adversely control our destimes. 

Bernarp A. Savace, M.E. ’25 
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Cornell's New Enginesring College Campus 


S ITUATED at the south end of the campus, it will occupy some twenty-two 
acres. The planned group of buildings of the College of Engineering will — 
provide the very latest in laboratory and classroom facilities, functionally in- 
tegrated for most effective instruction. 


MECHANICAL ENGINEERING 


ga 3 os ee 


The proposed new Mechanical Engineering building, of which the above 
is the architect's drawing, will be located on East Avenue with the School of 
Electrical Engineering just north of it and the Materials and Metallurgy Lab- 
oratory to the west. It will house the Sibley School of Mechanical Engineer- 
ing. Thoroughly modern laboratories will provide for instruction and re- 
search in steam power, internal combustion engines, refrigeration, air con- 
ditioning, and other branches of Mechanical Engineering. Recitation, 
drafting, and lecture rooms will complete the building. 


The foundry, pattern shop, and machine shop will be housed immediately 
adjacent to this building in the Materials and Metallurgy Laboratory. 


S. C. HOLLISTER, Dean 
College of Engineering 
Cornell University 





























NEWS OF THE COLLEGE 





Grumman Scholarships 


Ricuarp P. Feyk, ME 48, and 
john C. Snedeker, ME °48, are 
among the recipients of ten Grum- 
man Scholarships which were offer- 
ed for the first time this year to 
high school seniors who ranked in 
the upper 25 per cent of their 
classes or to veterans less than 
twenty-five years old who could 
meet the scholastic requirements. 
These scholarships may be used in 
any engineering school approved by 
the accrediting committee of the 
Engineers’ Council for Professional 
Development and are renewable for 
the entire course if the holder main- 
tains satisfactory academic stand- 
ing. Awards are made by a com- 
mittee representing the Grumman 
Corporation, Long Island schools 
and community, and the aviation 
industry, on the basis of College 
Entrance Board examinations, re- 
ports from schools, and interviews. 
Recipients are normally employed 
in the Grumman plant during vaca- 
tions and are offered employment 
by the company after graduation if 
positions are available. 

Leroy R. Grumman, M.E. ’16, is 
President of the Grumman Aircraft 
Engineering Corporation, which is 
awarding the scholarships. As he 
explains it, the purpose of the 
awards is, “To encourage talented 
and ambitious graduates of Long 
Island schools to enter the field of 
aircraft engineering, and eventually 
to further the development of avia- 
tion on Long Island.” 


Chi Epsilon 


AT a meeting of Chi Epsilon Janu- 
ary 13, 1945, the following new 
members were initiated: 

Samuel E. Haines 

John P. Gnaedinger 

Oscar Fuller 

Albert C. Cornish 


Following the initiation a ban- 
quet was held at Willard Straight. 
President Edmund Ezra Day was 
the speaker. 


Disabled Veterans 


Dvrinc the first two weeks of its 
operation, the recently-opened Vet- 
erans Advisement and Guidance 
Center at 13 East Avenue, Ithaca, 
interviewed 10 returning disabled 
veterans and assisted in arranging 
for their vocational or educational 
training. The office is designed to 
interview 10 to 15 veterans a week, 
and covers 10 counties of the 
southern tier and Finger Lakes sec- 
tion of New York State, including 
Broome, Cayuga, Chemung, Chen- 
ango, Cortland, Schuyler, Seneca, 
Steuben, Tioga and Tompkins coun- 
ties. 

While the Advisement and Guid- 
ance Center is established primar- 
ily for disabled veterans, any re- 
turning veteran who qualifies under 
the “G. I. Bill” is also entitled to 
the services of the office if he cares 
to use them. Directed by A. L. 
Winsor, the center is in the Vet- 
erans Education building on the 
Cornell University campus, direct- 
ly behind Sage College. 

When a disabled veteran returns 
from the service he files an applica- 
tion for vocational rehabilitation 
with Veterans Administration Of- 
fice, Batavia. He wil! then be as- 
signed a date on which to report to 
the Advisement and Guidance Cen- 
ter in Ithaca for consultation and 
ccunseling. Transportation, meals 
and lodgings are provided. The 
veteran should plan to spend two 
days in Ithaca for the visit. 

Upon arrival in Ithaca the vet- 
eran reports to D. J. Cavanaugh, 
senior training officer of the Vet- 
erans Administration at 13 East 
Avenue, for a preliminary confer- 
ence. He is then referred to A. 


Gordon Nelson of the Guidanee 
and Advisement Center in the same 
building for more detailed inter. 
viewing and for aptitude tests to 
determine the branch of vocational 
or educational training for which he 
is best fitted. A study is made of 
his interests, desires, general abjl- 
ity and general aptitudes. A specj- 
fic type of job is decided upon, and 
a definite training program ar 
ranged as to where the veteran will 
study, and for how long. 


Assigned Training 

The training assigned as a result 
of the interviews and tests may 
vary from apprentice training ina 
business or industry to a four-year 
college or university course. Dur- 
ing its first two weeks, the Advise- 
ment Center arranged training for 
veterans as typewriter repairman, 
linotype operator, poultryman, 
specialized supervisors, business 
manager, pattern maker. It is ex- 
pected that men will be assigned to 
professional, technical, managerial, 
clerical, sales, service, agricultural, 
mechanical and manual work in ac- 
cordance with their interests and 
aptitudes. 

In order that the veteran may 
secure best results from his train- 
ing, supervision of such training 1s 
continued until completion; at 
which time the veteran will be 
placed in appropriate employment 
if he hasn’t already found a job. 

Veterans not eligible for such 
service under the_ rehabilitation 
training program (Public Law 16 
of the 78th Congress), but who are 
interested in finding out what their 
general ability, interests, aptitudes 
and experiences indicate as a de- 
sirable vocational or professional 
objective, may make a special ap- 
pointment by writing to the Ithaca 
Office, Veterans Administration, or 
they may apply through their local 
county service officer. 








WILLARD STRAIGHT HALL, ITHACA 


Cornell University Placement Service 
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Glass like ribbon candy... 


_—— 


HAT do you think of this?” said 

the research physicist, hauling out 
along wide flexible ribbon of glass as thin 
as paper. He shook it and it bent and rat- 
tled like rain on a roof. 


“What’s it for?” said the fellow who 
writes these ads. “Well,” said the physi- 
cist,“it may have a lot of uses. We haven’t 
had time to explore them all yet. But one 
we've already found is in wartime radio 
equipment.” 


This interesting new type of glass is just 
one of the many contributions of glass 
tesearch to the war. For the glass indus- 
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try has thrown its entire accumulated ex- 
perience, engineering and research facili- 
ties, into the job of putting glass on the 
fighting and industrial fronts where it 
can hurt our enemies most. 


War and Corning research have put glass 
in a lot of strange places. For instance, 
there was a time when almost all piping 
in chemical plants was alloy of one kind 
or another. Now chemical people have 
discovered that glass piping is bet- 
ter for many purposes, and Corning 
has even developed a method for 
welding it into continuouslengths. 


What about the business you choose to 
follow? Perhaps someday glass can re- 
place metals, speed production, improve 
products for you. It has for others, and 
Corning knows how to apply glass to 
many different problems. Keep it in mind. 
Corning Glass Works, Corning, N. Y. 


CORNING 


——_ Means 
Research in Glass 
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Dedicated to ye ancient and hon- 
ourable society of ye chemical en- 
gineers in ye belief that Chemicale 
Engineering is ye one, ye only art. 









INDLY “Father” Rhodes sel- 

dom cracks wise during his lec- 
tures, but when he does, it’s usually 
pretty good. The other day in 705 
lecture, he got off a fair one—so 
good in fact that Atterdige woke us 
up that we might enjoy it. 

The lecture (Atterdige says) con- 
cerned the various ways of meas- 
uring humidity, and Dusty was de- 
scribing how a hair gage may be 
used. It seems that if a hair is of 
the proper variety, it will reflect 
the content of water vapor in the 
surrounding atmosphere by either 
stretching or contracting, and if 
heoked up properly (Atterdige was 
a little vague about the exact con- 
nection), this contraction may be 
recorded on a calibrated gage. 

Of course, some damn fool, who 
had just been awakened, had to ask 
what kind of hair was used. Dusty 


“Caustic” 


By JIM EDISON, ChemE, V-12 


considered a minute, and then con- 
tinued, “Well, I myself prefer a 
red hair. However, it seems that 
most things are much more sensi- 
tive to blonde hairs, and such hairs, 
which have the desired require- 
ments, are widely used.” 

Whereupon he returned to the 
lecture, and we, after due consid- 
eration of the scientific import of 
his words, returned to sleep. 

* * * 


Which reminds us that not long 
ago we got a sweet letter from 
our dear little mother out in Colo- 
rado. We were sort of touched 
by it, and thought we would pass 
it along. It was as follows: 

“Dear Cactus: 

“Your paw has a good job now, 
the first he’s had in 48 years. 

“We are a grate dele better off 
now than we wur. Your paw gets 
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$14.95 every Thursday—so we thot 
we would do a little fixin up, We 
went to Monkey-Wards for one 
of them new-fangled things they 
call bathrooms you hear about in 
some houses. It is put in shape 
by a man called a plummer. 

“On one side of the room is q 
big long thing like the pigs drink 
out of, only you get in and wash 
all over. On the other side is a 
little white thing they call the sink. 
This is for light washing, such as 
your face and hands. But over in 
the corner, now son, I'll tell you 
we really got something thar. This 
little contraption you put your one 
foot in and wash it clean and you 
pull a little handle and get fresh 
water for the other foot. 

“Two lids came with the thing 
and we ain’t had any use for them 
in the bathroom. I’m usin one for 
a breadboard and other other has 
a round hole in so we took that 
and framed paw’s picture. 

“They are awfully nice folks to 
dele with—they sent us free a big 
roll of writing paper. 

“Take keer yourself, son. From 
your Maw.” 

* * * 


And then there’s the story about 
the immigrant who was taking his 
naturalization exam. He had done 
well until asked for what the Stars 
and Stripes was a nickname. As 
his confusion increased, the exam- 
iner took pity on him, and tried 
to give him a hint, saying: 

“Why you know this one. Just 
think, what flies above City Hall?” 

At this the immigrant’s face lit 
up, and with all the confidence in 
the world he replied: 

“Peejins.” 

* * * 


We close with this parting 
thought. 
‘Tis better to have loved ond lost 


—much better. 












HIGH DIELECTRIC STRENGTH 


LOW MOISTURE ABSORPTION 
CORROSION RESISTANCE 


COMPRESSIVE STRENGTH 
TENSILE STRENGTH 


FLEXURAL STRENGTH 


IMPACT STRENGTH 


STABLE OVER A 
WIDE TEMPERATURE RANGE 


| Many More Properties—Combined 
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IGHTNING streaked through 
ages, feared but unchallenged. 
Then to Benjamin Franklin it 
flashed the answer to a question 
that unlocked the future of elec- 
tricity. 

Technical plastics, Synthane, for 
example have already answered 
many $1 to $64 questions for people 
who make things. And may for you. 
The question, of course, should 
come before the answer—for only 


you know, as you do, what your re- 
quirements are. If whatever you are 
working on suggests a material of 
excellent electrical insulating char- 
acteristics, resistance to corrosion, 
mechanical strength, stability at 
usual temperatures, easy machine- 
ability, or a variety of other inter- 
related properties, our type of 
technical plastics may readily be 
indicated. Our latchstring is al- 
ways Out to any inquiry. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


Plan your present and future products with 
Synthane Technical Plastics 


SHEETS © RODS TUBES » FABRICATED PARTS S$ ANE | motvee-camnaren-movven.sacenates 
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Alumni News 
(Continued from page 18) 


Bellanca Aircraft Corp., spoke on 
post-war aviation. 

Warren A. Beh, M.E. ’26, and 
William G. Kinsinger, Ph.D. 739, 
were elected vice-presidents; George 
H. May, ’22, secretary; Philip H. 
Permar, ’42, treasurer; and John K. 
Conant, 18 and Ralph L. Talbot, 
Grad 716, trustees. 


Ithaca AIEE 


Mempers of the Ithaca section of 
the American Institute of Electrical 
Engineers combined with the 
Broome county chapter of the So- 
ciety of Professional Engineers for 
a dinner meeting, December 17, at 
International Business Machines, 
Homestead between Johnson City 
and Endicott. 

Allen B. DuMont, president of 
DuMont Laborataories, Passaic, N. 
J., spoke on television. He is a 
pioneer in the development of the 
cathode ray tube and in the gen- 
eral field of television. His talk was 
accompanied by a sound movie on 
the subject. 


Norman E. Wilson, E.E. ‘37 
Norman E. Wilson, E.E. 37, has 


been appointed assistant professor 
of electrical engineering at Thayer 
School of Engineering, Dartmouth 
College, Hanover, New Hampshire. 
He had been engaged in research 
for General Electric Co. at Lynn, 
Mass., and previously had taught 
at the University of Maine. 


Frederick E. Lyford, M.E. ‘16 


Freperick E. Lyford, Jr., M.E. 16, 
has resigned as trustee of the New 
York, Ontario, and Western Rail- 
way to become assistant to the 
chairman of the board of Merritt, 
Chapman & Scott Corp., 17 Bat- 
tery Place, New York City. 


John B. Cooper, M.E.E. ‘25 


‘THE promotion of Major John B. 
Cooper, M.E.E. ’25, to Lt. Colonel 
was announced December 12, 1944, 
by the Public Relations Office, 
Army Service Forces, New Orleans 
Port of Embarkation. Shortly after 
Colonel Cooper received his degree 
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he went to Pittsfield, Mass., and 
had been with the General Electric 
Company in Pittsfieid since that 
time. His home address is 221 
Holmes Road, Pittsfield. He has 
been on duty in New Orleans since 


July, 1942. 
Man and Weather 


(Continued from page 11) 


their course. As they came down- 
ward, over France instead of Eng- 
land, they were promptly destroyed. 
The entire course of the war might 
have been altered except for the 
weather. The British in their at- 


tempt to force the Dardanelles 
would have been successful and 
brought the war to a much quicker 





Philo Atwood 


conclusion save for an adverse wind. 
As the British Fleet bombarded the 
Turkish forts, landing parties were 
in readiness. Suddenly a south- 
west gale spun up forcing the Bri- 
tish to the open seas. The element 
of surprise was gone and the chance 
for immediate victory had gone. In 
the subsequent conflict, the weather 
was completely adverse to the Bri- 
tish turning the campaign into a 
disaster and defeat. 

In this war, the Russian front 
has given the world a prime exam- 
ple of what weather can do and un- 
do even in warfare that is mechan- 
ized and precision run. The haste 
with which armies move to new 
positions and the chances they risk 
rather than face adverse weather 
conditions is tribute enough to a 
powerful element. 

We are now living at the tail 
end of an ice age. During the billion 











and a half years which gec ogists 
claim the world to have been jn 
existence, there have beer but 
12,500,000 years of ice ages. The 
intermittent time has been filled 
with balmy and much more genial 
weather. In fact this age is ne of 
the most severe in all the ages of 
the world’s weathers. 

In a world at peace, peojle are 
more apt to note and record the 
disasters brought about by weather 
than any possible aids that might 
occur. In truth the “normal” 
weather we speak of is more rare 
than the irregular weather. Out- 
standing among disasters due to 
weather disturbances are the Johns- 
town and Dayton floods, the great 
blizzard of March 12-14, 1883 in 
which huge losses of life and proper- 
ty were recorded and the hurricane 
of 1900 at Galveston, Texas with 
a resultant 6,000 dead and damage 
amounting to $30,000,000. More 
familiar, perhaps, is the recent hur- 
ricane which swept up the East 
Coast from the Florida Keys to 
ravage the East and destroy huge 
stores of live forest timber in the 
New England states. 


Air Turbulence 


It is commonly accepted that air 
motion is initiated by differences 
in air pressure. It is this turbulence 
in the atmosphere which accounts 
for the rain. Yet its full physical 
properties are as yet unknown to 
man. Efforts on his part to arti- 
ficially cause rain have met with 
failure. For a time, one school of 
thought held that after large battles 
due to the firing, rain storms fol- 
lowed. To this end, they indicate 
various examples of cloudbursts 
after large battles. However, there 
are as many battles without sub- 
sequent rainfall. Investigations by 
Congress with appropriations for 
testing the scheme proved that the 
contention was not sound. 

In the Northern Hemisphere 
there is a rotary motion of the 
winds in a counter clockwise direc- 
tion while in the Southern Hemr- 
sphere there is a clockwise motion. 
The shifting of the winds causing 
large whirls and counterwhirls are 
called cyclones and anticyclones. It 
would seem that these cyclones are 
travelling depressions or “sinks” 
while the anticyclones are _high- 

(Continued on page 34 
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COMPLETELY REFRIGERATED SHIPS—“C, Reefers” 
--play an important part in bringing fresh foods to 
our Armies overseas. Built by Moore Dry Dock 
Company and equipped by York Corporation, these 
floating cold storage warehouses. held at a tempera- 
ture of 15°F., are a major factor in the fighting 
efficiency of our Armed Forces. 


Here is what an official of United Fruit, the op- 
erating company, said regarding performance: “Their 
reliability has been outstanding, particularly under 
the exacting requirements of the quick turnaround 
that is one of the major demands made in the re- 
frigerated trade . . . there has been no instance in 
which any one of them has failed to deliver its cargo 


at destination in perfect condition—and on time.” 

Yet York equipment serving in our fleet of refrig- 
erated ships is but a part of the total refrigeration 
tonnage necessary for the maintenance of our Armed 
Forces. Self-contained refrigerating units on landing 
craft, in trucks and on trailers bring fresh rations 
from beachhead to battle zone. 

On ship and on shore York equipment is serving 
with our Armed Forces. In many cases requirements 
have called for new and superior techniques. Wartime 
developments will be reflected in ma- , 
terially improved air conditioning and 
refrigeration for a peacetime world. 


York Corporation, York, Penna. 


YORK REFRIGERATION AND AIR CONDITIONING 
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HEADQUARTERS FOR 
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Lithography 

(Continued from page 13) 
and set in its place on the compos- 
ing machine. The cabinet, on the 
right of the frame, controls all the 
automatic movements of the ma- 
chine. The operator’s layout sheet 
is clipped on the control cabinet. 
From this sheet the operator reads 
the correct dimensions of horizontal 
and vertical movements for multi- 
ple exposure of the plate. Under- 
neath the control cabinet are tne 
counter, dial, and wheel for hori- 
zontal movement; and below the 
vacuum frame, or negative holder, 
is the similar mechanism for the 
vertical movement. Cut-offs auto- 
matically stop the movements at 
the limits of travel. A space of 
three-quarters of an inch separates 
the original from the plate while 
either is being moved. 


Further Operations 


The arc lamp is fixed with re- 
spect to the negative holder and 
therefore moves with it. A suction 
pump, in conjunction with the rub- 
ber hose and rubber fringe fitting 
against the edges of the vacuum 
frame, evacuates the air from the 
frame. The photographic original 
is thus held tightly against the 
plate. During this time the motors 
for automatic movement cannot 
operate—a necessary safety precau- 
tion against damage to the plate, 
or original. The proper pressure 1s 
attained by the cabinet controls and 
pressure indicator. The plate is 
then subjected to multiple exposure 
by the operator, as prescribed by 
the layout sheet next to the con- 
trols. The arc lamp will not turn 
on until the plate board is locked 
in position and the frame is evacu- 
ated. 

After the plate has been exposed 
and is removed from the composing 
machine, positive developer is ap- 
plied to remove the unexposed por- 
tions of the sensitized coating. The 
deep-etching solution is applied for 
about one and one-half minutes. 
Alcohol is then applied to stop the 
etch and to wash dirt and dust 
away from the plate. The plate is 
fanned dry. Then lacquer and de- 
veloping ink are, in turn, applied to 
its surface. The excess developing 
ink is subsequently removed, after 
soaking in warm water, by the use 
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of cotton. The remaining exposed 
coating is also removed with a 
brush or removing fluid. The plate 
is treated from this point like any 
other press plate, usually with a 
gum arabic solution. The plate is 
then ready to be put on the press. 
These plates may be ground down 
a few times to be resensitized and 
used again. 

The process of photolithography 
has been made practical by the de- 
velopment of the photo composing 
machine. The great flexibility of 
the photographic original has been 
made accessible to the lithographer. 
No longer does he need to rely upon 
the ponderous stone original with 
its drawbacks of slowness, inaccur- 
acy, and wasted expense. Although 
the stone process is still maintained 
in certain kinds of work, the photo- 
graph is used by most of our 
modern lithographic companies. 
With the aid of the photo compos- 
ing machine, photolithography is 
now used for many types of litho- 
graphy which were previously too 
expensive or painstaking. This 
virtue of the photograph original 
may be further developed after 
the war. The photo composing ma- 
chine, with its automatic controls 
for multiple reproduction onto press 
plates, has put photolithography on 
a mass production basis. It has 
abolished the inaccuracy of hand 
transfer and has made possible the 
development of the camera as a 
lithographic instrument. 


Legibility 

(Continued from page 9) 
to investigate our eyes, why not 
use our eyes to test symbols or 
other concrete visual tasks? Such 
a procedure corresponds to the 
practical development of our engi- 
neering world, where a gadget is de- 
veloped practically and then im- 
proved by empirical tests and 
mounting experience, while at the 
same time the involved physical or 
chemical laws are isolated and 
studied under refined laboratory 
conditions. 

To start with a concrete visual 
task, the recognizability of sym- 
bols, used on motorcar license- 
plates, was chosen.* The different 
functions of the human eye, men- 
tioned above, under- ordinary life 
conditions, influence each other and 








depend in different ways upon 5 re 


factors as light-intensities, size gf 
retinal image and 


adaptation, 
Therefore these functions cannot he 
















distinctly differentiated in experp 


ments for the improvement of 


legibility of symbols under every. 


day conditions, and a new pro 
ure had to be developed. This 
sists mainly in varying one de 
mining factor at a time, w 
making threshold determinatiog 
and keeping all other factors ¢ 
stant. Furthermore all factors 


adjusted in an optimal way to aq 




























arbitrarily chosen standard. 


Recognizability 





The following factors dee 


mainly the recognizability of sym 
bols used on streets: (1) The ah. 
solute size of the area covered by 
the symbol; (2) the use of white’ 
symbols on a black background of 
of black symbols on a white; (3). 
the brightness and (4) the quak 
ity of light reflected from symbol 
and background as affected by” 
distribution; (5) the 


spectral 
width of stroke of the symbols, i, 
the ratio of stroke-width to width 
of symbol in a constant area; (6) 
the form of the symbol; (7) spac- 
ing between symbols; (8) width of 
symbols or inner horizontal spac- 
ing; (9) the border or immediate 
surroundings of the symbols; (10) 
adaptation of the eye, especially 
under night-conditions; and (11) 
the number of symbols on the plate. 

Figure 2 shows how one factor, 
the stroke-width on a constant area 
was ascertained, by using numerals 
8, 5 and 2 on identical areas, but 
with varying stroke-width between 
2 mm and 17 mn, the two extreme 
stroke-widths being represented in 
the figure. Thus the above pro- 
cedure was applied to all the factors 
mentioned on a constant area, with 
exception of the influence of color. 
The result was the redesigning of 9 
numerals, white on a black back- 
ground and luminous under night 
conditions which show up to 40% 
increase in recognizability, without 
change of size of the area used. In 
Fig. 3 the standard number 8 1s 
represented, which is suggested to 
replace the Snellen-Tillyer numeral 
of Fig. 1. Similarly in Fig 4 the 
numeral 9 is shown for daylight, 
first as designed on the basis of 
(Continued on page 32 
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What is métg vital to you than Food and Water? 


on the clinical use of oxygen. 


Men nave Lived forty days without 
food—perhaps even longer. They have 
gone several days without water — and 
lived. But without sufficient oxygen, life 
is snuffed out in a matter of minutes. 


Normally, a person obtains plenty of 
oxygen by breathing air. But following 
bomb blasts, shock from battle wounds, 
heart attacks, during severe cases of pneu- 
monia, and after major operations, addi- 
tional quantities of oxygen may be pre- 
scribed. The treatment is known as oxy- 
gen therapy. 


The breathing of extra oxygen also is 
required by all flvers in the rarefied at- 
mosphere of high altitudes. The study 
of this use is contributing important data 
to that which the medical profession’s 
continuing research has made available 


The LinpE Arr Propucts Company, 
a Unit of UCC, is devoted to the pro- 
duction of oxygen. Every cylinder of 
Linde Oxygen, even Linde Oxygen for 
industry, conforms to the purity stand- 
ards of the United States Pharmacopoeia 
—and is therefore suitable for human 
consumption. 


v 


Oxygen therapy, once used as a last resort, 
is now routine early treatment. It should be 
welcomed by patient and family as an oxy- 
gen mask is welcomed by a flyer. 

Civilian and military physicians and 
nurses and others are invited to send for 
booklet P-1, “Oxygen Therapy Handbook” 
which describes generally the types of 
equipment with which oxygen is adminis- 
tered, 


BUY UNITED STATES WAR BONDS AND 


UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street 


SOME WAYS IN WHICH OXYGEN 
i iS ADMINISTERED 


Catheter Oxygen 
Tent 


Face Mask 


IN AN EMERGENCY Linde Oxygen U.S.P. can 
be obtained from garages, welding shops 
and industrial plants, 

Vv 


IMPORTANT: All U.S.P. oxygen must un- 
dergo extra drying procedures before it can 
be used for high altitude flying. 


STAMPS 


(3 New York 17, N.Y. 


Principal Units in the United States and their Products 
ALLOYS AND METALS — Electro Metallurgical Company, Haynes Stellite Company, United States Vanadium Corporation 


CHEMICALS — Carbide and Carbon Chemicals Corporation 


ELECTRODES, CARBONS & BATTERIES — National Carbon Company, Inc. 


INDUSTRIAL GASES AND CARBIDE— The Linde Air Products Company, The Oxweld Railroad Service Company, The Prest-O-Lite Company, Inc. 


PLASTICS— Bakelite Corporation 















Legibility 
(Continued from page 30) 
Snellen’s principle, second as de- 
signed after the application of the 
above mentioned procedure. Fin- 
ally, in Fig. 5, the numerals 8 and 
9 are shown, redesigned for night 
vision, if selfluminous (light shining 
through from behind a groundglass ) 
on a black background and of 
threshold brightness. Figs. 1, 3 and 
4 show clearly that numerals—al- 
though being of equal height—ap- 
pear to differ in size from each 
other, depending on their general 
design. They also are recognizable 
at different distances from the eye, 
which is incompatible with a deri- 
vation of their size from equation 


(2). 


Other Factors 


Of great importance for these re- 
sults are the reflection coefficient 
of the surfaces used, the intensity 
and light distribution of the light 
sources, the size of the illuminated 
surfaces and their dullness (lack of 
glare). 

Obviously, in most practical cases 
there are many more factors to be 
considered, especially if the surfaces 


“PEERLESS” 


“ONE OF THE 


UF KIN 


PRECISION TOOLS - TAPES - RULES 


NEW YORK CITY 


SAGINAW, MICHIGAN 


CHROME CLAD | 
STEEL TAPES 
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are not freely exposed to the in- 
cident light and to the observing 
eye, but contained in boxes etc. 
The method followed in the above 
described work is not the only pos- 
sible one. Luckiesh’ has long ago 
started work in a similar, but dif- 
ferent direction, making use of an 
especially designed visibility meter. 
Other methods are conceivable, 1.e. 
changing the area rather than the 
distance from the eye. Discrepan- 
cies between different methods 
might lead to entirely new view- 
points and procedures. There are 
furthermore purely psychological 
implications. We might ask: Is 
there any relation between optimal 
legibility and esthetic appearance? 
How about conspicuousness, or the 
role of attention? In order to see 
an optimally designed sign, we must 
look at it. Is there any direct rela- 
tion between optimal recognizabil- 
ity of a sign and its appeal to our 
attention? If not, how can we com- 
bine both factors in the designing 
of advertising signs? Other ques- 
tions will be: what is the difference 
between legibility and recognizabil- 
ity? Is legibility improved, if 
recognizabity is increased? And 








what about our personal ease and 
comfort? 


Is a better recognizable 


symbol also less fatiguing? 


It thus appears that the study 


and development of optimal visual 
conditions for the legibility of sym. 
bols and similar visual tasks pre. 
sents a new challenge to an ip. 
creased active cooperation of the 
illuminating engineer, biophysicist 
and psychologist. 
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“| on Buildings 


For in these days of material scarcities, Aa Sh UE IN oe \ 
galvanized roofing can be taken care of “MU RE Bay cE Ra Wa ene a * 
by simple, easy means and made to last Siro fa Nab My MAN Wa ae s\aaele 
a lifetime. <% 
Galvanized roofing is zinc-coated roofing; 
and the U.S. Bureau of Standards states that PY tae Para ei h\.. 
zinc is ‘by far the best’’ protective metallic coat- CEU NHR] eae 4 eee Ben My me S 
ing for iron or steel! Zinc in the form of galvan- Hy. i ° HU iisipy val - 0 
izing provides double protection: Bay ty so Shit =} “Badges ruil ges a Hee 
First, by simple coverage, with a sheath of OT Oa ki SESH 5 eo | Pres WN 
rust-resistant metal. 
Second, by electro-chemical action or ‘‘sacri- 
ficial corrosion.’ 
Galvanized roofing is used on more than a 
third of all the farm buildings in the United 
States —- which proves that farmers are smart 
judges of roofing value! 


e 


Take Care Of It! 


It's just good business to take good care of galvanized roofing. 
It is so easy to do it, too, that there’s no excuse for neglect. With 
reasonable care, galvanized roofing can be made to give a 
lifetime of satisfactory service. Get a copy of the free booklet 


** How to Make Galvanized 
Roofing Last Longer”’ 


and the few simple steps to take will be made completely clear. The book- 
let is valuable. It's free—write for it today. 


American Zinc Institute 
60 East 42" Street, NewYork 17, N.Y. 





Ad No. 2—A.Z.I. 
@s5771—2-15-44-1 
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BULLETIN OK-1013 tells where and how to 
install Okonite Varnished Cambric Insulated 
Wires and Cables. Secure it by writing to 
The Okonite Company, Passaic, New Jersey. 


Man and Weather 


(Continued from page 28) 


pressure areas known as “sources.” 


A cold wave of air coming from 
the polar regions surges in and out 
cutting off areas of warm air. This 
warm air in its passage by the cold, 
dry current may fail to mingle with 
it. A torque is now established be- 
cause of this warm, moist current 
of air and a rotary motion is set up 
causing a storm. 

The prediction of rain and 
droughts seem a good deal more 
simple to explain and understand. 
It would seem that droughts and 
floods occur in a regular cycle and 
that one precedes the other. This 
may be explained by the fact that 
at the outset there might not have 
been much water vapor in the air. 
There is a steady accumulation un- 
til such time when conditions are 
favorable and the large store of 
vapor condenses and a heavy rain 
results. 

Most storms follow a uniform 
pattern for the most part although 
we find many unusual cases in 
which they reverse themselves. The 
shifting of clouds from cirrus and 
sirrostratus to altostratus and in 
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February 14th 
St. Valentine’s Day 


Drop in and see the huge assortment of 
Valentine Greeting Cards. All sizes, shapes 
and kinds—humorous 
plain and fancy. 


Other appropriate Valentine gifts include 
Cornell Pekes, Bracelets, Lockets, Barrettes 
and Compacts. 
mailing at the Co-op Post Office. 


THE CORNELL CO-OP 


and sentimental— 


From Ic to $1.00 


We'll wrap your gift for 
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turn to stratus, nimbus, and fracto- 
nimbus which is an indication of a 
steering line is present in most 
storms. The western or rear bound- 
ary of this steering line is a squall 
line which is indicated on a weather 
map as a trough of low pressure. 
Rain may be caused either by the 
warm air or the steering line over- 
running a bank of cold air in front 
of it or a mass of cold air pushing 
in under the warm air. Usually a 
persistent anticyclonic condition, 
caused by a stagnant anticyclonic 
air, or a ridge of high pressure con- 
necting the hyperbar with a polar 
anticyclone will cause a large deficit 
of rainfall, or drought. 


Clouds 

Clouds, which are merely visible 
vapor, furnish an incomplete and 
sometimes inaccurate picture of 
vapor movement. Therefore we 
must realize that there are likewise 
unseen clouds made of invisible 
vapor which can be detected by 
an electrometer. Raindrops from 
these clouds are formed under con- 
ditions of saturation and sufficient 
cooling. The electrification of 
drops causes coalescence and an 
actual rain drop falls. In predic- 


tion of rain, we must take into ae- 
count air flow, and to this end 
clouds are significant in determin- 
ing velocities and wind directions. 


Various types of clouds result 
from rolling motions caused by 
strong cross currents. Names were 
given to these types of clouds by 
Luke Howard in 1802. He divided 
them into three divisions: layer or 
stratus, lump or cumulus, and curl 


or cirrus and then fog or nimbus. , 


By combinations the other types 
were made, namely; strato-cumulus, 
cirro-cumulus, and_ cirro-stratus. 
The first is perhaps the most fre- 
quently observed. At a level of 
9000 meters we have the cyrrus 
type, between 7000 to 3000 meters, 
the cirro-cumuli, alto-cumuli and 
nimbus, while high fogs and stratus 
are formed below 1000 meters. 
Cumuli and cumulo-nimbus have 
bases at 1500 meters and their tops 
at 2500 to 9000 meters. ‘ 

In this study, we have attempted 
to gather a general outline of the 
weather and its relation with math 
All indications point toward an iff 
creased knowledge and application 
of this knowledge toward the bene 
fit of mankind in the futur: 
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THE 
COLUMBIA CONSTRUCTION 
COMPANY REPORTS ON 
TIMKEN BEARINGS 
AT SHASTA DAM 


Timken Bearing Equipped Con- 
veyors manufactured by Chain 
Belt Company, Milwaukee, Wis. 


TIMKEN 


TAPERED ROLLER BEARINGS 


DMPANY, CANTON 6, OHIO 

















Physics Department 
(Continued from page 15) 


lems than the experiments were 
in P. 11 & 12. The subject material 
for the experiments include Ohm’s 
& Kirchoff’s Laws, magnetization of 
iron, photoelectric cells, thermionic 
emmission, photometry, and polar- 
ized light. 

Advanced Courses 

Besides these basic courses, some 
engineers take advanced courses in 
theoretical and applied physics. In 
all the more advanced courses, the 
student is given more freedom and 
must depend more upon his own 
initiative. A few students advance 
into researches of their own. Much 
research in the department has 
been carried out in the fields of 
nuclear physics, x-rays, physical 
electronics, spectroscopy and the 
investigation of the aurora borealis 
(Northern Lights). 

Prof. Tomboulian, who is in 
charge of Physics 21 & 22, believes 
that the foundation of physics giv- 
en at Cornell compares favorably 
with that given by other universi- 
ties. According to Prof. Tomboulian, 
the secret of Cornell’s success lies 
in the “blood, sweat, and tears” 



































































The students above, enrolled in P-12, are engrossed in a laboratory experiment 
concerning the tangent galvanometer. 


standards somewhat for the Navy 
str'dents, so many of the V-12’ers 
have flunked P. 11 or 12 that the 


following definition has arisen; 


that both instructors and students 
pour into the physics courses. Any 
course that is as exacting as phy- 
sics, however, is bound to be diffi- 
cult for many students. Although One Grantham is the force re- 
the Physics Department claims that quired to propell one V-12 to Pier 
they have lowered their normal 92. 
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Super-Refractories Only 


GRAPHITE CRUCIBLES 
REFRACTORY CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY 
BRICK, TILE, SHAPES 


From the Following Materials:— 
Graphite, Silicon Carbide, Fused Alumina, 
Mullite, Magnesia, Zircon. 


LAVA CRUCIBLE COMPANY of 





Cayuga Construction Corp. 
30 Vesey Street 
New York 7, N. Y. 


L. Sanford Reis, ‘29 


Treasurer 


Daniel M. Lazar, ‘29 


President 


This company is experienced in railroad, 
airport, utility, highway and _ industrial 


construction. 
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The stip that made a 


chump out of an admiral 








It took the Liberty ship to make a chump out of Nazi Admiral 
Doenitz! He told Hitler his U-Boats would starve England 
out of the war. But he reckoned without our ability to build 
ships by the hundred and get most of them through safely. 
We are proud of the part The Carborundum Company played 
in making that record. For in shipbuilding, as in every other 
modern industry, ‘““CARBORUNDUM’’-made products are helping 
do the job faster, better and at lower cost. 


For instance, grinding wheels 
by “CARBORUNDUM”’ precision 
grind pins and bearings for 
giant marine crankshafts. They 
accurately grind and finish en- 
gine cylinders, pistons, gears, 
rods, parts—and miles of ship 
welds. Abrasives, refractories 
and “Globar” electric heating 
elements by ‘‘CARBORUNDUM” 
are all tools vital to production. 
This wide application offers ex- 
ceptional opportunities for En- 
gineer-Salesmen. If interested, 
please write The Carborundum 
Company, Niagara 
Falls, New York. 

















(“CARBORUNDUM” and “GLOBAR” are registered trade marks of and indicate manufacture by The Carborundum Company) 
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Penicillin 


In the $1,750,000 plant of the Commercial Solvents Cor- 
poration at Terre Haute, Ind., penicillin is dried to the nth 
degree by the new vacuum diffusion process. This method, de- 
veloped by the National Research Corporation, combines the 
highest vacuum ever applied to commercial drying work (one 
hundred-thousandth of an atmosphere) with very low tem- 
peratures (down to minus 75 deg. F.), which are maintained 
with Frick 2-stage Refrigeration. The striking success of this 
and other installations for making penicillin brought an order 
from our Russian Allies for four similar Frick plants for drying 


blood plasma. 


Before you buy any commercial refrigerating, ice-mak- 
ing or air conditioning equipment, get in touch with your Frick 
Branch or Distributor. Write now for literature and estimates. 
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Frank Accorsi 
(Continued from page 16) 


other frosh—wore the customary 
frosh green dink only two weeks— 
thought it was great till the Tri- 
bunal found out. Gee! That huge 
sign I had to carry was heavy. 

“Did well at State my frosh year 
—even made the Dean’s list and 
was elected to Phi Eta Sigma, na- 
tional honorary for frosh engineers, 
Things sort of changed since the 
Navy landed and I got stationed 
at Cornell. 

“Belonged to Lion’s Den, same 
thing as Cornell Football Club. We 
all lived together in our own house 
though, and literally ate football. 
That has all changed now, too, here 
at Cornell. 

“Like Navy dorms except for the 
fact that I no longer can show off 
that fine collection of Petty and 
Varga girls I own—now at home 
safely locked away. Navy doesn’t 
allow, you know. 

Used to be quite a bike rider 
and roller skater—have sort of put 
away the roller skates but have 
one of my bikes here at Cornell. 
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Waiting for that spring thaw and 
summer weather to ,cycle out to 
those hills and backwoods for a 
good day away from everyth ng. 

“Have hobby, too, of breaking 
my writing arm—broke it twice the 
last year in basketball and football 
games. Figure it is a good racket, 
though, to get out of work for 
about eight weeks. Sort of hard 
though when prof walks up to you 
and demands that work for your ten 
week grade—or pro—so naturally 
it’s the work. 

“Love a good home cooked meal, 
next to liberty of course. Especially 
fried chicken—have my own re- 
cipe. Call it recipe No. Al. Think 
JOE’s is the best place in town to 
get a close approximation to Mom’s 
spaghetti and ravioli. Have my 
personal pride in being a pretty 
good cook—think I can hold my 
own anywhere for spaghetti. 

“Have no very definite ideas 
about the future—Navy has all 
those. Gave up my chance for 
Naval Academy because so close 
to a degree here. Think I’d like to 
settle down really after this is over. 
But don’t know for sure—have that 





D. Boone blood in my veins and 
have itching feet.” 


Bill Richardson 
(Continued from page 17) 

little or no success, which only goes 
to prove that Bill has plenty of 
natural ability in engineering. This 
is helped by the fact that Bill learns 
a good deal of his material in class. 
While others stare vacantly into 
space, Bill can be seen listening at- 
tentively and taking reams of com- 
plete, accurate notes. 

Because he is especially interest- 
ed in Marine Engineering and 
Naval Architecture, Bill’s presence 
in the Navy is not an unnatural 
situation. When Bill first came to 
Cornell, however, he found no ac- 
tual course given in the ship de- 
sign field, so he took the ME course 
to get a well balanced view of en- 
gineering in general. Bill hopes to 
add the degree of EE to his list of 
achievements after the war. He 
wants to go to college on his own 
for a while and perhaps to cxperi- 
ence more of Delta Upsilon fratern- 
ity life which he tasted in his fresh- 
man year. 


THE CORNELL ENGINEER 






































“Achievements in the Field“ 


320,000 


BARRELS PER HOUR 


PACIFIC’S ANSWER TO A 
. GREAT PUMPING PROBLEM 
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IRCULATING hydrocarbon fluids at the 

rate of 320,000 barrels per hour, day in 
and day out—accurately meeting, with efficiency 
and economy, the countless variations in flow 
conditions encountered in the manufacture of 
essential aviation gasoline, synthetic rubber and 
other allied products . . . this is the function of 
Pacific Engineered Centrifugal Pumps installed 
in the new, modern Cities Service Refinery, 
recently completed and now in operation at 
Lake Charles, Louisiana. 

Pacific was chosen because of its unsurpassed 
range of types and sizes, developed and imbri- 
cated to insure the highest pumping efficiency, 
widest operating economy and greatest margin 
of safety. Correct design and construction provide 
incredible endurance even under the most severe 
conditions. Performance records prove this! 


PACIFIC PUMPS, INC. 


Huntington Park, Calif. 


PACIFIC PUMPS, INC. 


Mid-Continent Division, Tulsa, Okla. 








Clark 800 BHP “Angles” 


Five 8-Cylinder 800 BHP Clark: Super 
2-Cycle Angle Compressors are in service in 
the combination gasoline plant and gas booster 
station of the El Paso Natural Gas Company 
at Jal, New Mexico. 

In less than five years, nearly 50,000 BHP 
of Clark ‘‘Angles’’ have been installed by 
natural gas companies as gas driven natural 
gas compressors. 


“Two of the Dresser Industries” 
seers Clark Compressors in El Paso Natural Gas Company Plant, Jal, N. Mex. 


CLARK BROS. CO., INC. > OLEAN, N. Y. 


New York, N.Y. . . Chicago, Ill. . . Houston, Tex. . . Tulsa, Okla. . . Boston, Mass. . . Huntington Park, Calif. 
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STRESS and STRAIN. 


“Ts this the fidelity insurance 
company?” 

“Yes ma’am, it is. What can we 
do for you?” 

“T want to arrange to have my 
husband’s fidelity insured.” 


* * * 


Freshman V-12: . . . and we’ve 
got thousands of things to eat. 

Civilian: What are they? 

V-12: Beans. 


* * * 


Prof. to bad boys in the back 
of the room: Don’t you know that in 
beer all the dregs go to the bot- 
tom? 

One of the bad boys: Yes, and 
all the scum goes to the top. 


* * * 
She: Love me always, sweet? 


He: Sure, babe. Which way do 


you want me to try first? 


* * * 


Girl customer: Does this _lip- 
stick come off easily? 

Clerk: Not if you put up a good 
fight. 


Knees are a luxury. Don’t think 
so? Well, just try and get hold of 
one. 

* * * 

Jack MacTavish had blown his 
lassie to a movie and hailed a cab 
to take her home. When he helped 
her in, she, knowing his natural 
bent where money was concerned, 
remarked: “Oh Jack, it does make 
me feel awful wicked ridin’ aboot 
wi’ you like this.” At that Jack 
brightened perceptibly. “Then meb- 
be,” quoth he, “it’ll be worth the 
money after all.” 

* * * 

Mother: Mary, where were you 
till 3 AM? 

Mary: Walking, Mother. 

Mother: For goodness sake! 

Mary: Yes, Mother. 


* * * 


Colored preacher at confession: 
Young man, you ain’t confessin’; 
you’se braggin’. 

* * * 

He: There’s something about you 
I like. 

She: Try and get it. 


Don’t stand there! Call a plumber! 
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Any further questions? 


He: This is heaven. 
She: Well, I’m not a harp. 
* * * 


“Repeat the words the defenda 
used,” said the lawyer. — 

“T’d rather not. 
fit words to tell a gentleman.” 

“Then,” said the attorney, “whis- 
per them to the judge.” 

* * € 

Judge: Can’t this case be settled 
out of court? 

Casey: Sure, and that’s what we 
were trying to do when the police 
interfered. 


“My grandfather lived to be 
nearly ninety and never used | 
glasses.” 4 

“Well, lots of people prefer t 
drink from a bottle.” 

* * * 
‘Twas just the other evening 
In a fortune-telling place, 
A pretty gypsy read his mind 
And then she slapped his face. 
* * * 

Father: Who was that man 
saw you kissing last night? 

Coed: What time was it? 

* * * 

Sister: He’s so romantic. Every” 
time he speaks to me he starls; | 
“Fair lady.” 

Brother: Romantic, hell. He uv 
to be a street-car conductor 
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